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トウヒj潟は Sect.Picea， Sect. Cαsictaの2節に分けられる(諜1)0 前者は全体の約8棋を占
め，繁栄している穣群である。 Sect.PiceaはSubsect.Picea (28積)と Subsect.Omoricae (5 
趨)の 2m1fi1'iに分けられ，Picea li節が配倒的に多い。 Picea班鮪はさらに SeriesPicea (19灘)
とSeriesRubentes (4臆)の 2系統に分かれる。この分類淡に見られるように，トウヒ縞は













'i、able1. Classification 切れHjON(1990) and distributioll of the gelll1S Picea. 




P. abies (L.) Karst. 
P. obovata L日deb.
P. leoraiensis Nakai 
P. koyamai Shirasawa 
P. a.守terataMaster・8
P. aurantiaca Masters 
P. relrojle.r:a Masters 
P. chihuahuana Martinez 
fその協sifoliaKomarov 
P. meye，プRehderet Wi!son 
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l只そ ?削1ωeoωveitμf担chiがiMas試te飢r‘ちs 
P. torano (K. Koch.) Koehne 
P. alcoquiana (Veitch ex Lindel) Car. 
P. maximowiczii !{egal ex Mast芭1's
P. morrisonicola Hayata 
P. wilsonii Masters 
P. smilhiana (Wallich) Boiss. 
P. g!auca (Mo巴nch)Voss 
Series Rubentes Bobr・ov
P. mariana (Mill.) B. S. P. 
P. rubens Sargent 
P. glelmii (Fr. Schmidt) Mast巴rs
P. orienia!お(L.)Link 
Subsect. Omorikae E. Murray 
P. omorika (Pancic) Pl1rkyn邑
P. brachyかより(F1'anch.)P1'itzel 
P. farreri Page et Rushforth 
P. stinulosa (Griff.) Henry 
P. brewωia1a S. Watson 
Sect. Casicta Mayr 
Subsect. Sitchenses E. Murray 
P. sitcehensis (Bong.) Carrier巴
P. jezoensis (Sieb. et Zucc.) Carr匂m
P. likiangensis (Franch.) Pritz日l
P. turturea Masters 
Subsect. Pungenles E. Murray 
P. tungens Engelm. 
P. engelmannii Parry ex Engelm. 
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Fig. 1 . Contour map of al species in the genl1S Picea. This map shows a tendency of 
allopatric distribution in them. 
I.結果
1. 節と系統レベルの分布
Sect.日・ceαに属する 3秘群， Subsect. 1マceαの2系統と Subsect.Omo1'icae Vこ!請する分布域安











生育するが，北アメリカでは fマ'ceamaria仰が広く分布する(関 3，2)0 3種群ともにアジア，
ヨーロッパ，北アメリカ大践に分かれて分布し，大躍が分かれた当時，すでに盟節として分かれ，
分離後にそれぞれの分イじが発生したことを戒す。このうち.Series Rubenles. Subsect. 
OmoriAαzeの分布域は地溜域的にl翰離している([頚 3. 3)。






Fig. 2. Distribution maps of Series Picea (Pi)， Series Rubentes (Ru) belong to Subsect. 
Picea and Subsect. Omon'cae (Om). Patterns of l'espectiv巴speciesin them show the 
allopatric distributions. 
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Fig. :3. Species distribution maps of three spruce groups of Subs巴ct.Picea. 1: Series 
Piaa; 2: S日riesOmoricae; 3: Sub日ect.Rubentes. Those of respective group show 
allopatric distribulion among th日日pecies町
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Fig. 5. Although this contour map of Japanese spruce 
show aggregate distribution， almost speci邑sare 
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Table 2. Co巴xistenceof two species in Japanes巴sprucecalculated from the data by I-LwAsHI (1952， 19引).
Number of region Coexistence Ratio (%) 







ハリモミ (P. lorano) 167 
ヒメパラモミ (P. maximowiczu) 13 
マッハダ (P. a lcoquiata) 88 

















































Tabl巴3.Tim巴 and number of fossil r巴gions in three 
Pinaceae， c1ata founclecl by FI.ORIN (1966) ancl CHlHsTm 
& McMILLAN (1991). 
Genus Genlls Pinus Picea Abies 
Time Hat!o. DijJ[o. 
Cretaceolls 
early Cretaceolls 
late Cretaceolls 7 2 
Tertiary 
Paleoc記ne IU~ 2 
Eocene 始
1市?
Oligocene v!既 18 19 2 
Miocene r:fl 15 20 9 1 
Pliocene i!.¥f 1 20 16 1 
* : Data from Cllm日TIEancl McMII.LI¥K (1991) 
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Fig. 6. Phylog邑neticgeography maps in 
typical thr邑egenera of Pinaceae. 1、he
subsections 01' sections of solid line 
mean the groups of North America; 
those of dotted line groups in Eurasia. 
All 5p♀ciε日 ofs巴ctionsin th巴 g巴nus
Abies己margingfrom T巴rtialyAge are 
separately distribut巴d by th邑 con-
tinents， and show a sinヨpleconstruc-
tion in them. Most of them in the 
genus Picea emarging from Cretaceous 
Agεare !aid across on two contin巴nts.
Construction of the g巴nusPinus from 
Jm・asicAge shows a complicat日don己.
The dif邑rencesof th日 constructions




















Pinus sylvestrisのように大陸から分かれた島(イギリス)まで.P. koraiensis， P.ρ抑nilaでは
日本まで.P. massoni，αnaでは台湾まで，P. merlulsiiではブイリッピンまで等々，島に分かれ
て分布lりするので，棋の分化時点はモミ!認やトウヒj蕗より古いものと推測される。
マツ属現!ffIiにおいて， Subsect. Cαnαrienses， Sl1bsect. Leiothyllae， Subsect. Pine，αe， Sl1bsect. 
Gerardianae， Sl1bsect. BalfourianαEのように 3積以下の少ない種群(マイナーな額群)は片
方の大!壌に別れて生育する。 S額以上のメジャーな頭部総群でも i潟大陸に分布するのは Sub-


































マツ!議では， MmovlO)による記載から，ニ，三三葉マツ鎖(硬松類， Sl1bgen. Pin附， 62種)の
天然雑離を整現した。この額類群では天然雑種目紐がある。このうち，盟節外種間から形成され
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Resume 
To clarify the relation between distriblltion patterns and speciation in thre世 importantg巴ne1'aof 
Pinaceae f1'om the meaning of phylog巴ny，th日 geographycalrelationships among species of genlls Picea 
W巴refirstly analyzed and compared with those of genus Pinus and g巴11l1SAbies which wel‘巴 already巴x.
amined in th邑 forme1'stldi巴S(OOHATA， 1993， 1994). From th母 dataof natur・alhybrids of these genera， I'e. 
pl'Odllctive natll1'es or species isolations were compared among the genera. 
Distriblltional relations of species in a subsection of genlls Picea have a t1'end of allopatl'ic distriblltion 
as these of genus Abies. All s巴ctionsin thεgenus Abies emarged f1'om T、e1'tia1'Ywe間関par・atelydis. 
tribut邑dby the two continents of North Ame1'ica and Eur・asia.Phylogenetic geography map of th芭genus
is very simple as shown in Fig. 6. It shows that the most of subsections of the genlls Picea emarged f1'om 
Cretaceolls Ag巴 arelaid across 011 the two and show the more complicated on巴.Those of genlls Pinus 
emal'ged from Jurasic Age were the most complicated construction. Geographic distriblltions of the g巴nls
corresponded to the length of geological time 
Th巴genusAbies have natural crossability with species among intersections as the same 1'esult of genus 
Pice，ιOn the othe1' h日nd，the genus Pinus cr・ossnaturaly only with species ()f int1'asubsectio!1s. This 
secmed to mean that r日productiveisolatio!1 among species sεtl出dslowly by passage of geological time 
clif巴r巴ntly[1'om the formal changes of species. 
